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Description

TECHNICAL FIELD

[0001] The present invention concerns a handpiece,
and arespective appliance provided with said handpiece,
for medical and/or aesthetic treatments of adipose tissue
and cellulite.

[0002] In this context the term "cellulite" is the pathol-
ogy indicated as EFP (Edematous Fibrosclerotic Pannic-
ulopathy), the term used to identify the altered conditions
of the subcutaneous tissues, characterised by adipose
cell hypertrophy and by a certain retention of water and
of fluids in general in the intercellular spaces, especially
on the thighs, buttocks and abdomen.

BACKGROUND ART

[0003] It is also known that cellulite and localised adi-
posities do not have a great influence on a person’s phys-
ical health but, as it is an annoying imperfection and does
influence the emotional state, over time many appliances
and respective methods have been developed to over-
come this inconvenience, see for example WO
2007/093998 which discloses a hand piece according to
the preamble of claim 1.

[0004] In particular, in the technique methods are
known for reducing the aforesaid imperfections by means
of ultrasound devices.

[0005] These devices are placed in contact with the
parts of the body in which cellulite and/or adipose pan-
niculi are present.

[0006] The ultrasounds spread through the tissues in
the form of compressions and decompressions. As a re-
sult of the interaction of the ultrasounds with the biological
tissues, the tissues are subjected to mechanical stress
and to thermal and cavitation effects. In this context, the
term "cavitation" means the phenomenon of generating
"bubbles" of vapour and/or gas caused by the depression
generated. These "bubbles" tend to disappearin a violent
way, similar to an explosion. In this way, dispersing ef-
fects are produced within the adipose tissue.

[0007] Allthese effects resultin a destruction or reduc-
tion of the adipose tissue and of the cellulite.

[0008] However, the ultrasound appliances currently
available on the market are unable to obtain appreciable
results as regards a rapid reduction of adiposities or of
cellulite, or they present risk factors connected to the
focalisation of the ultrasound beam or the generation of
ultrasound frequencies considered unsafe for use on the
human body.

[0009] The handpiece, and the respective appliance
using the handpiece, to which the present invention re-
fers, are ultrasound instruments able to exert an effica-
cious action on the tissues to be treated.
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DISCLOSURE OF INVENTION

[0010] Therefore, according to the present invention
an ultrasound handpiece and a respective appliance that
uses said handpiece are made in accordance with the
enclosed claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The present invention will now be described
with reference to the enclosed drawings, which illustrate
some examples of embodiments without limitation,
wherein:

- figure 1 illustrates a three-dimensional front view of
an ultrasound handpiece according to the invention;

- figure 2 shows a three-dimensional rear view of the
ultrasound handpiece in figure 1;

- figure 3 illustrates an appliance for the complete
treatment of cellulite; said appliance contemplates
the use of a handpiece for ultrasound treatments and
of a handpiece for cutaneous massage.

BEST MODE FOR CARRYING OUT THE INVENTION

[0012] In figure 1, the reference 10 indicates, on the
whole, an ultrasound handpiece according to the present
invention.

[0013] As shown in the enclosed figures, the ultra-
sound handpiece 10 comprises a box-shaped body 11,
hollow on the inside, suited to house the electronic de-
vices (not shown) necessary for the operation of the
handpiece itself.

[0014] The box-shaped body 11 extends laterally with
a sleeve 12 obtained enbloc with the box-shaped body
11 itself. Preferably, but not necessarily, the box-shaped
body 11 and the sleeve 12 are made in a single moulding
operation of plastic material.

[0015] As shown in figure 1, fixed to the box-shaped
body 11 by means of two screws (SR) is a basin-like
concave element 13 the contour of which (CNT), in this
particular embodiment, is substantially elliptical in shape.
[0016] Moreover, in the embodiment in figure 1, be-
tween the two aligned retaining screws (SR) there is a
suction mouth 14 positioned in the centre of the substan-
tially elliptical contour (CNT). The suction mouth 14 is
connected to a vacuum pump (electro-pneumatic
means) (not illustrated).

[0017] On opposite sides with respect to the suction
mouth 14 and to the two screws (SR) are placed two
ultrasound transducers 15, 16 in the shape of flat circular
pellets.

[0018] In the embodiment shown in figure 1, each ul-
trasound transducer 15, 16 presents a peripheral ring-
shaped collar (not shown) and is housed in a respective
circular seat 15A, 16A.

[0019] Moreover, each ultrasound transducer 15, 16
is held fixed with respect to the box-shaped body 11 by
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the concave element 13 fitted on the box-shaped body
11 which presses the respective peripheral ring-shaped
collar against the box-shaped body 11 itself.

[0020] Since the arrangement of the ultrasound trans-
ducers 15, 16 follows the shape of the walls of the con-
cave element 13, these ultrasound transducers 15, 16
are inclined with respect to each other at an angle (a)
between 90° and 170°, preferably 130°.

[0021] Ina further embodiment notillustrated, the pos-
sibility is considered of varying, by means of suitable elec-
tromechanical systems, the relative angle between the
two ultrasound transducers 15, 16 (from 0° to 180°), so
as to adapt the geometry of the active part of the hand-
piece to the thickness of the adipose layer and/or of the
part of the human body that is to be treated.

[0022] Instead, figure 2 shows a three-dimensional
rear view of the ultrasound handpiece in figure 1.
[0023] On the part opposite the concave element 13,
the box-shaped body 11 is closed by a cover 20 com-
prising a first portion 20A, which is substantially flat, and
a hemispherical second portion 20B.

[0024] As also shown in figure 2, on the first portion
20A is a display (DPL) on which appear the data con-
cerning the treatment that is being carried out (see be-
low).

[0025] On the sides of the first portion 20A are two
buttons (WG) which, if pressed by the operator’s fingers,
allow him to control the treatment cycle.

[0026] In particular, one button (WG) enables him to
start and stop the treatment, while the second button
(WG) enables him to suspend the pump suction tempo-
rarily so as torelease the tissue, allowing easy movement
of the handpiece.

[0027] These two buttons (WG) allow the operator to
control a treatment appliance (see below), during treat-
ment, without having to reach the main control panel of
the appliance (see below).

[0028] This characteristic has two important positive
consequences:

(1) the operator can carry out the treatment and con-
centrate on the therapy without having to worry about
the machine position or the eventual inability to reach
the main control panel; and

(2) it guarantees a long life of the main control panel
since itreduces the possibility of its coming in contact
with substances that could degrade its operation.

[0029] The second portion 20B is preferably made en-
bloc with the first portion 20A. The construction of the
cover 20 is achieved advantageously, but not necessar-
ily, by means of a moulding procedure of a plastic mate-
rial, similar to or the same as the one with which the box-
shaped body 11 is made.

[0030] In addition, the second portion 20B advanta-
geously presents a preferably hemispherical conforma-
tion, or more generally convex, to allow the operator to
hold the handpiece 10 with ease in his hand.
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[0031] Inuse, after having spread oil or gel (substanc-
es which allow the correct propagation of the ultrasound
and which may contain active principles that assist the
treatment), preferably oil, on the skin of the person who
is about to be subjected to the treatment, the operator
rests the contour (CNT) of the concave element 13 on
the skin, starting operation of the handpiece 10.

[0032] Inthe area corresponding to the suction mouth
14 a vacuum is created (thanks to the aforementioned
connection of the suction mouth 14 to a vacuum pump)
which lifts a piece of tissue, this tissue rests against the
ultrasound transducers 15, 16 which begin to perform
the treatment on the raised skin.

[0033] Obviously, as the handpiece 10 is manually
moved by the operator, always different parts of human
tissue are treated in sequence until the whole area af-
fected by the adipose phenomenon or by EFP has been
treated.

[0034] Moreover, it has been found in experiment that,
by treating the raised tissue simultaneously with two ul-
trasound beams from the transducers 15, 16, notable
advantages may be obtained as regards the efficacy and
safety of the treatment. In this way, in fact, the crossed
action of the ultrasound beams is concentrated on the
affected portion of tissue and, therefore, the energy is
concentrated where it is useful without needlessly irradi-
ating the organs below. The treatment is therefore safer
and more efficacious.

[0035] The electronic devices (not shown) present in
the handpiece 10 and/orin the machine body (see below)
are suited to implement, in the ultrasound transducers
15, 16, cyclic treatments in which the two devices are led
to work together or alternately, at a variable frequency
between 4 kHz and 100 kHz, modulating a carrier of 1
MHz.

[0036] The two ultrasound transducers 15, 16 can also
work in swept mode, that is with a frequency that increas-
es over time between the two above-mentioned limits.
[0037] Moreover, in an embodiment not illustrated, the
angle (a) between the two ultrasound transducers 15, 16
is varied between 0° and 180° by means of an electro-
mechanical device (not illustrated) present in the box-
shaped body 11, according to the thickness of the adi-
pose layer and/or to the part of the human body that is
to be treated.

[0038] In addition, in the handpiece 10 the emission of
ultrasound through the two ultrasound transducers 15,
16 is activated only when the fold of skin has been lifted
with the vacuum pump corresponding to the suction
mouth 14.

[0039] Figure 3 shows an appliance 100 for the com-
plete treatment of cellulite.

[0040] The appliance 100 comprises a removable ma-
chine-body 101, mounted on wheels 102.

[0041] Inside the machine-body 101 are most of the
electronic devices (not shown) suited to activate a hand-
piece 10 for ultrasound treatments (of the type already
described with reference to figures 1, 2), and a handpiece
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103 for cutaneous massage, for example like the one
illustrated and claimed in the application for a European
patent EP-1610 748 (in the name of the same Applicant),
the content of which must be considered an integral part
of this description. In particular the handpiece 103 uses
an elastomer membrane, to which is given a pulsating
movement, to perform cutaneous massage.

[0042] Moreover, housed in the machine-body 101 is
the vacuum pump (not shown) for sucking up the portions
of tissue by means of the suction mouth 14.

[0043] On the top surface 101A of the machine-body
103 is located a display 104 of the traditional type, or of
the "touch screen" type, with which the operator gives
the necessary commands to the handpieces 10, 103 to
perform the desired treatments on the parts of the body
affected by the presence of cellulite and/or of adipose
tissue.

[0044] Massaging with the handpiece 103 on the area
treated previously with ultrasound using the handpiece
10 brings the fat particles broken up by the ultrasound
towards the lymphatic stations pertaining to the treated
area. So a real lymphatic drainage is performed. The
dispersed fat can then be disposed of through the normal
metabolic processes. In act the fat particles must not con-
tinue to remain in the area that they occupied previously,
but they must be sent into lymphatic circulation so as to
be eliminated from the organism.

[0045] As also shown in figure 3, a first cable tube 105
connects the machine-body 101 to the ultrasound hand-
piece 10. Inside the first cable tube 105 are the cables
for the electricity supply to the handpiece, and for ex-
changing information between the boards present on the
handpiece 10 itself and an electronic control unit (not
shown) housed in the machine-body 101. The cable tube
105is connected to the handpiece by means of the sleeve
12 (figure 2).

[0046] A portion of the cable tube 105 is held up by a
trellis support 106 presenting an articulation 107 provided
with elastic means (not shown) that tend to bring the sup-
port 106 back into erect position if stimulated during the
unwinding of the cable tube 105. The presence of the
support 106 is necessary to prevent the first cable tube
105, during use, from becoming snarled, or even tangled
with a second cable tube 108 which contains the cables
(not shown) for the electricity supply to the handpiece
103, and for exchanging information between the boards
present on the handpiece 103 itself and the electronic
control unit housed in the machine-body 101. Moreover,
when in rest position, the handpiece 103 rests on a sup-
port (SUP) projecting from the side of the machine-body
101.

[0047] The main advantages of the handpiece de-
scribed above are the following:

- "optimum" positioning of the tissues so that they can
receive ultrasound radiation when they are raised to
form a "fold"; in this case the radiation is safer and
more efficacious, as most of the ultrasound energy
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is in a direction perpendicular to the adipose parts,
but not to the internal organs;

- crossing of two ultrasound beams through a synergic
and doubly effective action;

- modulation of a carrier with a frequency of 1 MHz,
allowed by the regulations in force and therefore con-
sidered safe for applications on the human body with
low frequency pulse trains (10 to 100 kHz) suited to
break up the adipose cells, in this way combining the
disruptive action of the low frequency pulse trains
(10 to 100 kHz) on the superficial tissue layers with
the safety guaranteed by the 1 MHz carrier which
does not allow damage to the deep-seated organs.

[0048] Further advantages of the appliance compris-
ing an ultrasound handpiece and a handpiece for cuta-
neous massage are the following:

- the action of the low-frequency ultrasounds is fol-
lowed by a lymphatic drainage massage which as-
sists the elimination of the fat particles broken up by
the cavitation effect and of any excess fluids;

- the handpiece for cutaneous massage allows lym-
phatic drainage massage integrated in the machine,
without having to resort to manual massage and/or
to the use of another mechanical massage device;

- lymphatic drainage is accomplished by means of the
special vibrating elastomer membrane (as in the ap-
plication for a patent EP-1 610 748) which performs
a complete, efficacious and painless movement on
the tissue;

- byusingthe handpiece with an elastomer membrane
it is also possible to open the lymphatic stations be-
fore lymphatic drainage, thus facilitating the flow,
through the lymphatic system, of the adipose cells
destroyed by the ultrasound action.

Claims

1. Handpiece (10) suited to carry out ultrasound treat-
ments of human tissue toremove localised adiposity,
cellulite, etc., handpiece (10) comprising at least one
ultrasound transducer (15, 16) and an element (20)
for holding the handpiece (10) itself;
said handpiece (10) comprising:

- a box-shaped body (11) presenting a basin-
like concave element (13) the contour of which
(CNT), in use, rests on the skin to be treated;

- two ultrasound transducers (15, 16) placed on
the walls of said concave element (13), said ul-
trasound transducers (15, 16) being inclined
with respect to each other at an angle (o);

between said two ultrasound transducers (15, 16)
being a suction mouth (14) connected to electro-
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pneumatic means, said suction mouth (14) being
suited to lift a fold of tissue, in such a way that two
adjoining portions of tissue, spread preferably with
massage oil or gel, are brought into contact with the
ultrasound transducers (15, 16);

handpiece (10) characterised in that the relative
angle (o) of said two ultrasound transducers (15, 16)
is varied between 0° and 180°, using electromechan-
ical means, according to thickness of the adipose
layer and/or of the part of the human body that is to
be treated.

Handpiece (10) as in claim 1, characterised in that
the angle (o) is between 90° and 170°, preferably
130°.

Handpiece (10) as in any of the preceding claims,
characterised in that the contour (CNT) of the ba-
sin-like concave element (13) is substantially ellipti-
cal in shape.

Handpiece (10) as in any of the preceding claims,
characterised in that each of the two ultrasound
transducers (15, 16) is in the shape of a flat circular
pellet.

Handpiece (10) as in any of the preceding claims,
characterised in that the two emitted ultrasound
beams cross over each other.

Handpiece (10) as in any of the preceding claims,
characterised in thaw the ultrasound emission
through the two ultrasound transducers (15, 16) is
activated only when the fold of skin has been raised
with electro-pneumatic means.

Appliance (100) characterised in that it comprises
at least one ultrasound handpiece (10) according to
any one of the preceding claims.

Appliance (100) according to claim 7, characterised
in that it comprises an ultrasound handpiece (10)
and a handpiece (103) for carrying out cutaneous
massage, suited to drain the fat particles previously
broken up by the ultrasound towards the lymphatic
stations.

Appliance (100) according to claim 8, characterised
in that said handpiece (103) comprises an elas-
tomer membrane, to which is given a pulsating
movement, to perform cutaneous massage.

Patentanspriiche

Handstuck (10), geeignet zur Durchfiihrung von Ul-
traschallbehandlungen von menschlichem Gewebe
zum Entfernen von lokalisierter Adipositas, Cellulitis
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usw., umfassend mindestens einen Ultraschall-
transduktor (15, 16) und ein Element (20) zum Halten
des Handstlicks (10) selbst;

wobei das Handstiick (10) umfasst:

- einen Behalter-formigen Koérper (11), der ein
beckenartiges konkaves Element (13) aufweist,
dessen Kontur (CNT) bei der Verwendung auf
der zu behandelnden Haut ruht;

- zwei Ultraschalltransduktoren (15, 16), die an
den Wanden des konkaven Elements (13) an-
geordnet sind, wobei die Ultraschalltransdukto-
ren (15, 16) in einem Winkel (o) zueinander ge-
neigt sind;

wobei zwischen den zwei Ultraschalltransduktoren
(15, 16) eine mit elektro-pneumatischen Mitteln ver-
bundene Saugéffnung (14) angeordnet ist, und wo-
bei die Saugdffnung (14) geeignet ist, eine Gewe-
befalte in der Weise anzuheben, dass zwei benach-
barte Gewebebereiche, die bevorzugt mit Massage-
Ol oder Gel bedeckt sind, mit den Ultraschalltrans-
duktoren (15, 16) in Kontakt gebracht werden;
wobei das Handstlck (10) dadurch gekennzeich-
net ist, dass der relative Winkel (o) der zwei Ultra-
schalltransduktoren (15, 16) durch Verwendung
elektromechanischer Mittel zwischen 0° und 180°
variiert wird, entsprechend der Dicke der Fettschicht
und/oder des zu behandelnden Teils des menschli-
chen Korpers.

Handstlck (10) nach Anspruch 1, dadurch gekenn-
zeichnet, dass der Winkel (o) zwischen 90° und
170°, bevorzugt 130°, liegt.

Handstick (10) nach einem der vorangehenden An-
spriiche, dadurch gekennzeichnet, dass die Kon-
tur (CNT) des beckenartigen konkaven Elements
(13) eine im Wesentlichen elliptische Form aufweist.

Handstick (10) nach einem der vorangehenden An-
spriiche, dadurch gekennzeichnet, dass jeder der
zwei Ultraschalltransduktoren (15, 16) die Form ei-
nes flachen runden Pellets aufweist.

Handstick (10) nach einem der vorangehenden An-
spriiche, dadurch gekennzeichnet, dass die zwei
emittierten Ultraschallwellen einander iberkreuzen.

Handstuck (10) nach einem der vorangehenden An-
spriiche, dadurch gekennzeichnet, dass die Ul-
traschallemission durch die zwei Ultraschalltrans-
duktoren (15, 16) nur aktiviert wird, wenn die Haut-
falte durch elektropneumatische Mittel angehoben
wurde.

Vorrichtung (100), dadurch gekennzeichnet, dass
sie mindestens ein Ultraschallhandstiick (10) gemaf



9 EP 2 265 238 B1 10

einem der vorangehenden Anspriiche umfasst.

Vorrichtung (100) gemaR Anspruch 7, dadurch ge-
kennzeichnet, dass sie ein Ultraschallhandstlick
(10) umfasst und ein Handstiick (103) zum Durch-
fuhren einer Hautmassage, geeignet fiir eine Drai-
nage der zuvor durch den Ultraschall aufgebroche-
nen Fettpartikel in Richtung der lymphatischen Sta-
tionen.

Vorrichtung (100) gemaf Anspruch 8, dadurch ge-
kennzeichnet, dass das Handstiick (103) eine Ela-
stomermembran umfasst, die in eine pulsierende
Bewegung versetzt wird, um die Hautmassage
durchzufihren.

Revendications

Piece a main (10) congue pour effectuer des traite-
ments aux ultrasons de tissu humain afin de retirer
une adiposité localisée, de la cellulite, etc., la piéce
a main (10) comprenant au moins un transducteur
aultrasons (15, 16) et un élément (20) destiné a faire
tenir la piece a main (10) d’ elle-méme ;

ladite piece a main (10) comprenant :

- un corps en forme de boitier (11) présentant
un élément concave de type cuvette (13) dont
le contour (CNT), en cours d'utilisation, repose
sur la peau devant étre traitée ;

- deux transducteurs a ultrasons (15, 16) placés
sur les parois dudit élément concave (13), les-
dits transducteurs a ultrasons (15, 16) étant in-
clinés 'un par rapport a I'autre d’un certain angle

(o) 5

entre lesdits deux transducteurs a ultrasons (15, 16)
se trouve une bouche d’aspiration (14) reliée a un
moyen électropneumatique, ladite bouche d’aspira-
tion (14) étant congue pour lever un pli de tissu, de
telle maniére que deux parties voisines de tissu, en-
duites de préférence d’huile de massage ou de gel
de massage, soient mises en contact avec les trans-
ducteurs a ultrasons (15, 16) ;

la pieéce a main (10) étant caractérisée en ce que
I'angle relatif (o) desdits deux transducteurs a ultra-
sons (15, 16) est amené a varier entre 0° et 180°,
en utilisant un moyen électromécanique, selon
I'épaisseur de la couche adipeuse et/ou de la partie
du corps humain qui doit étre traitée.

Piéce a main (10) selon la revendication 1, carac-
térisée en ce que I'angle (o) est compris entre 90°
et 170°, de préférence 130°.

Piece a main (10) selon I'une quelconque des reven-
dications précédentes, caractérisée en ce que le
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contour (CNT) de I'élément concave de type cuvette
(13) présente une forme globalement elliptique.

Pieéce a main (10) selon 'une quelconque des reven-
dications précédentes, caractérisée en ce que cha-
cun des deux transducteurs a ultrasons (15, 16) pre-
sente la forme d’une pastille circulaire plate.

Piéce a main (10) selon I'une quelconque des reven-
dications précédentes, caractérisée en ce que les
deux faisceaux ultrasonores émis se croisent I'un
l'autre.

Piéce a main (10) selon 'une quelconque des reven-
dications précédentes, caractérisée en ce que
I’émission ultrasonore par l'intermédiaire des deux
transducteurs a ultrasons (15, 16) n’est activée que
lorsque le pli de peau a été soulevé a l'aide d’'un
moyen électropneumatique.

Dispositif (100) caractérisé en qu’il comprend au
moins une piece a main ultrasonore (10) selon l'une
quelconque des revendications précédentes.

Dispositif (100) selonla revendication 7, caractérisé
en ce qu’il comprend une piece a main ultrasonore
(10) et une piéce a main (103) destinée a effectuer
un massage cutané, congue pour drainer les parti-
cules de graisse préalablement fragmentées par les
ultrasons vers les centres lymphatiques.

Dispositif (100) selon la revendication (8), caracté-
risé en ce que ladite piece a main (103) comprend
une membrane élastomére, qui regoit un mouve-
ment pulsatoire, afin d’effectuer un massage cutané.
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